I. INTRODUCTION
An elegant solution, to the equal-mass conspiracy conditions at t = 0 1 2 has been given by Toller and Freedman and Wang using group theo.-retical arguments. They find that the conditions are satisfied by a Lorentz (or Toller) pole which corresponds to an infinite sequence of integrally spaced Regge poles. This group theoretical approach suggests the plausible assumption that the scattering amplitude is given by a single Lorentz pole at t = 0 (for specified signature, internal quantum numbers, and trajectory intercept). However,there is the possibility of a If, counterconspiracy" between a number of integrally spaced Lorentz poles. In fact there are some simple examples of counterconspiracies:
if a Regge trajectory couples only to channel spin 3 zero (e.g., all particles spinless) no conspiracy is necessary or if it couples only to 4 channel spin one only ihree traj ectories are necessary.
In addition the single Lorentz pole hypothesis is much less plausible than the single
Regge pole hypothesi~ since all dynamics is invariant under 0(3) but 0(3,1) or 0(4) invariance applies at only one point in t and only for equal4Uass channels. In this paper we consider the question of counterconspiracies and show that under some reasonable physical assumptions there is one and only one possible counterconspiracy.
More precisely, we assume: (i) angular momentum is cohserved,
(ii) there is only one Regge trajectory of given quantum numbers
[including a( t=O)] and its residue factorizes (no "accidental II crossing of trajectories),and (iii) the leading trajectory in a conspiracy couples to channels of arbitrarily high channel spin (for any channel spin there exists an equal-mass channel with channel spin s ~ s o to which the trajectory couples at t = 0). We can then argue that there are just two possible conspiracies. One is that of a single Lorentz pole and the other is a new conspiracy which yields an s-channel amplitude that has only one helicity flip to all orders in the energy at t = O.
Therefore there is only one possible counterconspiracy. That a single
Lorentz pole satisfies the conditions has been shown by Sciarrino and Toller l } 5 and Nakanishi, 6 who completed the proof of factorizability of the residues. We have not been able to give a general proof of the factorizability of the residues for the counterconspiracy,but we have checked it in many special cases.
If the leading trajectory also couples to an unequal-mass channel} as is to be usually expected on physical grounds, then using factorization we can show that only the single Lorentz pole conspiracy gives permissible equal-mass channel residues. 7 We thus come to the conclusion that the Lorentz pole conspiracy is expected to be the typical conspiracy and only in special cases (e.g., coupling only to equal-mass channels) are there other possibilities.
The assumption (iii) of coupling to channels of arbitrarily high channel spin is of course quite strong. It eliminates the examples of counterconspiracies for low spin channels mentioned above. However} it is not unreasonable, since one might assume that high spin quasi two-two amplitudes can be projected out of multiparticle amplitudes and then
Reggeized in the usual manner. Also the assumption is quite appropriate 8 for models with narrow resonances and infinitely rising trajectories.
,
In the final section some comments are made about the possibility of weakening this assumption without altering the conclusion.
In Section II we establish our notation. The conspiracy conditions •   -3-UCRL-18397 are formulated as angular momentum conservation in the s channel. We explicitly find their solution up to the order sa-~ where a is the t = 0 intercept of the leading trajectory, 9 i.e., for n = 0,1,2,3, where n is the conspirator number. There are only two possible solutions. In Section III we show that the residues of the leading trajectory and the first conspirator (n = 0,1) uniquely determine all the other conspirator residues at t = O. The two preceding results taken together prove that there are only two possible equal-mass conspiracies. In the course of the proof we derive an interesting property of the conspirator residues [see Eq. (22)]. In the Appendix the properties of the second conspiracy are discussed further. Section IV outlines the proof when there is parity conservation and time-reversal invariance. The unequal mass problem is treated briefly in Section V. We give a simple derivation of the most singular terms of the residues for arbitrary spins and point out that these agree with the more general results of Klein. 10 Then by considering the ccqili..ng of eqml-tn3S3to unequal-mass channels we show that only the Lorentz pole residues are allowed for the equal mass channel.
In the final section we give a summary of the conclusions and make a few further comments.
The straightforward method employed below is less elegant than group theory,but we believe it gives additional insight into the way conspiracy conditions are satisfied when factorization plays an important role. L-O C(s4s2s;~4-~2)C(s3s1s';~-~1)(-1)
.
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Ht (s,O)
~3~1; ~4~2 10 the crossing relation takes the compact form,
We will refer to sand s'aschannel spins although they differ from the sl-:>-'l .
s2-~ usual t-channel spins by the phase factors (-1) and (-1) .
We neglect parity and signature until Section V,;thus the contribution of a Regge trajectory with residue and a = a(t=O) is where 12 The e functions are those of Andrews and Gunson, ti;(I-l-I-l' )
The following convenient notations, _ 2
x : : . -z-l enable us to write
The conspiracy condition is written as
where the -cx x has been taken out for convenience. As will soon be clear, we are led to consider the possibility of conspiring trajectories integrally spaced below the leading one. Thus we combine equations (1), (4) ,and (5) and introduce labels c, c' to indicate the channels to obtain, where
(l+x) 2 F(n-CHIl, n-a+Il', 2n-2cx; -x) , the intercept of the leading trajectory.9 (6) This is our basic equation. We have included only one trajectory and its possible conspirators on the right becuase it is clear that each trajectory plus conspirators must satisfy the conspiracy condition (5) separately, since they contribute different asymptotic powers to HS. 13 We now try to satisfy (6) power by power in x. We write (6) . For future reference we quote
Using (6), (7), (9) ,and (10) and choosing (c,s) and (c',s') c' I's' :/: 0: ...
The first conspirator contribution must differ from the negative of this
by the lagona ma rlX
Therefore using the factorizability of the first conspirator contribution: 
The preceeding arguments prove that (14) holds for all (c,s) with 
I
We can choose y I F 0 and s that the residues for the channel (c',s') given in (14) and the relationship (12) determine the residues for the channel (c,s). We can write the residues for (c,s) in the form (14) by using the fact that either J+ISM) (14) holds for all (c,s). The preceeding argument can be used again for n = 2,3, .~. and therefore fortunately will not need to be repeated. 2 We now compare coefficients of x and find further conditions on b t
, b+' as well as all the second conspirator residues. We insert (9), (10) , and (14) into (6) and use the identity (11). B~~l'A' is defined as the contribution to 2 x of the parent and first conspirator with the factors taken out as in (13) . We find:
.. 
...,. Reinserting this we can obtain the second conspirator residues using factorc ization. As before the s<max !~! and (c ,s ) with 'Ys
are then considered and the residues for all channels obtained. They are given in Table I . ~(n)
is the ,,'kinematic residue" and
A symmetric factorization has been chosen. This can be done because a change
f is always permissible, since the discrete symmetries have not been invoked. ...
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The above procedure can be extended to lower conspirators step by step.
The algebra becomes extremely complicated,however. We have done it for n = 3 and find that for both solutions (15) it is possible to cancel the off-diagonal contributions of n=O,1,2py using a third conspirator with factorizable residue. The results are given in the table. The Lorentz and notice that it is pure helicity flip M. In contrast, a Lorentz pole has helicity flips from M+n to M-n in order n x , as can be seen from (6) and (11) and the next section, E~. (22) .
".'
III. UNIQUENESS OF THE TWO CONSPIRACIES
We now prove that under the assumptions (i) -(iii) above the residues for ,n = 0 and 1 . 1 d t . 18 th f 11 un 1 que y e ermlne ose or a n if they are consistent with the assumptions. In the previous section we have shown that the n = 0,1 residues uniquely determine the ri = 2 residue [the b;tmust be given by (15) if they are to be consistent with the assumptions).
To complete the proof by induction we show that, given the residues for n = 0,1,2,···,N-l, the n = N residue is uniquely determined.
By examining Eq. (16) in order N x , we see the n = N residue is given by B~~l'~1 (the contribution of the first N-l unspecified diagonal matrix C~~:~N) 5~,:
trajectories) and the Since (23) is unchanged under ~ ~ -~ and ~ I ~ ,",.~ I we see the total power of k
in (23) (11) and (22) that only a term (~~'x)N-n from (23) will give a contribution for the nth trjectory.
The coefficient of this term is easily seen to be
It is not difficult to iterate this equation to find
which is nonzero~.. Therefore Now consider B(N M ) N 2 s -+ , and bN(N) are nonzero., 
Ohlythe terms given ,in (2:6) andthelast: .. two' ;.terms in (22) 
After some claculations we obtain ..
.. ~n == _~(_l)n, and R~~n) is the crossed residue in the case without parity conservation. Also
From (41) and the symmetry properties (A9ab) we obtain for either class I or class II,
,.J n e i3 == ---
111" 113" This is of the same type as considered in the no-parity case and all the previous arguments can be applied to find there are only two possibilities f RP't"(N) Taking or s' " . We now consider Ult: o,cUitional constraints that factorization imposes on the equal-mass channel residues when the leading trajectory couples to an unequal-mas schannel. We first determine the residues at the unequal mass vertex from unequal-unequal-mass scattering and then determine the equal;nass residues from factorization and equal-unequal-mass scattering. 21 In both cases we appeal to the results of Freedman and Wang. . We consider an amplitude free of kinematic singularities, expand in an asymptotic series in s for fixed t I-0, and demand tb,at the coefficient of each power of s be nonsingular at t::: O. Only the potentially most singular term for each power of s is considered,and therefore only the leading t behavior of the residues is det~rmined. To begin with we ignore signature . ,parity, and time reversal. By the same arguments given in Sec. II it follows that we can write 22
where M is the s-channel helicity flip in leading order. 
The scaling factor f is arbitrary at present but is fixed by the equal-unequal-mass case since we have already fixed the scaling factor in the equal mass residue.
It is straightforward to write down the general condition for the most singular term in the coefficient of This agrees loTi th the result of Klein. 10 The inclusion of signature, parity, and time reversal is straightforward with.use of ('3 8 ).~ The',result is
where ~ is given by (37) for both s and st. The phases are chosen to be consistent with (52) and E = + 1 for m 4 , 3 ~. m Z , 1. We now consider the t-channel process The behavior of the crossing angles is rather different in this case,
As before, since be nonsingular (n.s.). Considering the contribution for n = 0,1 gives,
The ~ for the equal-mass channel are defined analogously to (47). An argument just like that leading to (52) shows M for both channels must be the same.
Keeping only the most singular terms,
. . 
where (11) and (19) are used in the last step. Therefore
- (1) R, = sA.
Comparing with Table ! one sees that this is precisely the form of the Lorentz pole residue and the re~uired choice for f is f = -i. It is easy to verify this result when the symmetries are included using (43), (54), and (57).
Since, as shown in Sec. III, the n=O and n=l e~ual mass residues determine all the others under our assumptions,we conclude that only the UCRL-18397
Class I or Lorentz pole equal mass conspiracy is permitted to couple to unequal-mass channels. We believe that from (54) and analyticity in equal-unequal-mass scattering it should be possible to show that all equal-mass conspirator residues must be those of a single Lorentz pole without the use of assumption (iii).7
Finally we remark that for zero-mass channels (m 2 residues are n(l p) [ s2+
f3P'r(n) = e i"4 - 
where ~(n) is a polynomial of degree n in 1-1. This is also suggested by (Al),which indicates symmetry under J+ ~J and also leads to (A2).
Inserting (Al) and (A2) into (6) yields for the conjectured second conspiracy
This equation can be iterated to obtain,
If the solution factori~es asre~uired, p(n)(a,ll) can be obtained by ~ taking the coefficient of (Il,)n in (A4),
pCn)(a,ll) is thus a polynomial in Il and a of at most degree n in each. We'cari, use the integral representation of the beta function·· twice to convert this into an expression useful for small Il rather than small n.
Cnt ) given by Akyeampong, Boyce, and Rashid. 17 We thus have confidence that the second solution is a possible conspiracy.
In conclusion we give the symmetry properties of the kLnematic residues. For the Class I conspiracy (Lorentz pole), 
